Metabotropic glutamate receptors in stem/progenitor cells.
Functional mGlu receptor subtypes are found in stem/progenitor cells, and regulate proliferation, differentiation, and survival of these cells. Activation of mGlu5 receptors supports self-renewal of embryonic stem cells, which are pluripotent cells isolated from the blastocyst capable of generating all the body's cell lineages, including germ cells. Differentiation of embryonic stem cells into embryoid bodies is associated with the induction of mGlu4 receptors, the activation of which drives cell differentiation towards the mesoderm and endoderm lineages. Different mGlu receptor subtypes, mGlu3 and mGlu5 receptors in particular, are found in neural stem cells (stem cells resident in the CNS that give rise to neurons, astrocytes or oligodendrocytes) isolated from the developing brain or from regions of persistent neurogenesis of the adult brain (e.g. the subventricular zone lining the wall of the lateral ventricles). The evidence that activation of mGlu3 and mGlu5 receptors stimulates proliferation of these cells is particularly interesting because of the similarities between neural stem cells and putative cancer stem cells that support the growth of malignant gliomas. A link among mGlu receptors, stem cells and cancer is supported by the finding that mGlu4 receptors are expressed by cerebellar granule cell neuroprogenitors, which are the putative cells of origin of medulloblastomas. The study of mGlu receptors in stem/progenitor cells has potential applications in the optimisation of protocols of cell expansion and differentiation aimed at cell replacement strategies, and may gain new insights into the pathophysiology of neurodevelopmental disorders and brain tumours.